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What is Saltwater Intrusion (SWI)?
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Wells in Newfoundland and Labrador

> 50%

of the drilled wells in Newfoundland and
Labrador are within 1TKm of the ocean
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Summarize the important parameters that influence SWI
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Quantities that affect SWI
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Saltwater Intrusion Data

Results from provincial well water quality survey. ‘SWI Index’ - Sodium concentrations and ratios of
major ions.

0 = No SWI

6 = likely SWI

SWI Index Well Count %

0 4927 94
1 30 0.6
2 49 0.9
3 129 2.5
4 /70 1.3
5 2 0.04
6 8 0.2




Compile parameters that account for the influence of pumping
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Index based approach to risk mapping

Clip each layer
to 1Km of
coastline

Normalize the
risk’ between

1-10

Weight and add
layers together
to create risk

map




Summary of Parameters

G - Gradient / regional slope (~q)
A - Bedrock / well yield index (K)
L - Topographic elevation (water table)

D - Distance to coastline (x) Intrinsic

| - Impact of existing seawater intrusion
P - Pumping (well density & withdrawal volume) gytrinsic
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Bedrock Geology (Aquifer properties)
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Pumping Well Density
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Impact of Existing SWI

L/
L

— High Risk

Low Risk




GALDIP Map
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What about climate
change?




What about sea level rise?
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What about changes in recharge?

Production Well

Land surface
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Sea Level Rise
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Newfoundland and Labrador Groundwater Overview

~27,000 Records in the Well

Database
Depth to Well Static Airlift
M""‘T‘Pa' Bedrock Depth Water Yield
(m) {m) Level (m) (L/min)
# Records 6247 18 503 4151 16 825
Non- Mean 5.7 57 6.1 s |
POmESEE \ariance 48 1126 76 4352
Standard Deviation 7 34 8.7 66
Minimum 0 2.0 0 0
Domestic First Quartile 2.1 31 3.0 2.0
Median 4.0 49 5.0 9.0
Third Quartile 6.7 IS 6.0 23
Maximum

Data from CBCL 2010 Well Database Study




Table B1. Data Sources for $Wi Parameters

Abbreviation |Data Target Data Type Data Source
& Regional Slope / Watershed boundaries HydroBASING
{groundwater gradient)  |DEM & contour mapping NL LiDAR & Topographic Data
Statistical is of driller”
Well Yield Index & Bedrock| - - >1c analysis ofdrllers | @ o undland and Labrador
airlift yield esimates and well
A Geology Mapping depths water well database
lic comductivi
hydraulic conductivity) |0 - drock Geology Units NL Bedrock Geology Mapping
L il ML LiDAR & Topographic Data
{water table elevation] Labrador Contours POgrp
D Distance to Coastline ML Coastline ML LiDAR & Topographic Data
Water guality index [ _ _
Muni | & at Il wat
I indicator parameters A E-Ipﬂ PITRIE e B HNL Water Resources Division
i sampling data
{existing impacts)
Density of production Newfoundland and Labrador
P I:: ® i 1t Locations & types of wells water well database; municipal &
WE PUMPpIng rates public water system records
Sea Level Rise Projections fo
5 Projected Sea Level Rise 11?11 el Rise Projectians for | - logical Survey of Canada
R Changes to groundwater |Precipitation & dry spell Government of Canada; Pacific
recharge rate indexes Climate Impacts Consortium




Table BZ. Summary of Data Ranges and indexing Methods

Data Rescaled to . L
iati i imi xi i i i Subtotal Weight Final Weight
Abbreviation Quantity Minimum Maximum Low Risk High Risk Transformetion Index Range ubtotal Weightings inal Weightings
Regional slope by coastal Steepest regional Shallowest regional .
G watershed {m/mi 0.004 0.877 siope slope logarithmic 1-10 0.3
Well Yield Index, statistically index s log
A bedrock geol i A 127 Highest Inferred K Lowest Inferred K ’ 1-10 0.1
grouped by bedrock geology sat T scaled Intrinsic Index 0.425
mapping
L Surface Elevation (mzsl] -15 1158  |Greatest elevation  |Lowest elevation square root 1-10 03
. i Greatest distance Smallest distance
8] Distance to Coastline [mi) a 1000 from from coast square root 1-10 03 oWl Index
indexed and
I Water Quality Index, seawater o . Lowest numberof  |Highest number of summed, 110 n/a 0,435
indicators & ratios SW indicators SW indicators distance-density
kernal
Lowast Purmpi Highest Purmipi dista density n/a
. mping g nce-dens
P Well distance & pum rat o 14200 1-10 0.15%
= RINE rates Density Density kernel; power nfa
Greatest sea-level
5 Sea Level Rise Projections a 14 Lowest sea-level rise H: linear 1-10 n/fa 05
Larger i i Smaller i i
Total Precipitation (% changs) 103 265 perfncreasen  |smatterincreasein 1-10 0.25
precipitation precipitation cli
5 Precipitation Intensi Smaller i i Larger i i
mple Precipitation slty 04 16.9 _rna er increase in Eer increase in linear; per 110 095 Change
R Index_[% change) intensity intensity orieinal index Recharge index 05
haximum Length of Dry Spell (% 2 g Smaller increase in - |Larger increase in dry E:Eﬂ‘ll:lk e 110 Index 095 ’
change) dry spell spell
||||'E|m:| Spell Duration Index -~ 214 Smaller increase in - |Larger increase in 110 095
[relative increase in days) wearm spell wiarm spell




Range for Index = 1 Range for Index = 2

Sodium Concentration (mg/L) 100-200 >200
Selenium Concentration (mg/L) 0.002-0.004 >0.004
SAR 1-2 >2

SAR = Sodium Adsorption Ratio = [Na*] / sgrt([Ca?*] / [Mg?*]) me/L
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